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DEVICE AND METHOD FOR THE CONCENTRIC CHUCKING OF ROTATINGLY 

DRIVABLE PARTS 



RELATED APPLICATIONS 

[0001] This application is a continuation application 
of copending International Patent Application PCT/EP2003/013617 
filed on December 3, 2003 claiming priority of German patent 
application DE 102 5 9 257.8 which is fully incorporated by 
reference herewith . 

BACKGROUND OF THE INVENTION 



[0002] The present invention relates to a device and a 
method for the concentric chucking of parts that can be set 
into revolving operation. 
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[0003] In production engineering , numerous parts need 
to be worked in a plurality of successive steps. When producing 
milling tools , for example, there may first be required a turn- 
ing or grinding process, which may be followed by a process of 
milling grooves into the part. It is then desired to have the 
groove correctly aligned relative to the longitudinal axis of 
the respective milling tool. 

[0004] The task of chucking such a part concentrically 
always represents a problem. In most of the cases, attempts are 
made to adjust the chucked part manually in an effort to 
achieve correct concentricity, by making the desired correc- 
tions by hammer strokes, for example, or in a similar way. 

[0005] Further, it is desirable especially for milling 
tools with high spindle speeds to be able to chuck the respec- 
tive milling tools concentrically so that correct concentricity 
is achieved. Although it has been known in this connection to 
chuck even very small tools at high force and with high accu- 
racy, for example using a shrink chuck, there remains the risk 
that chucking errors may occur when clamping the shrink chuck 
on the milling spindle, for example. 

SUMMARY OF THE INVENTION 

[0006] Thus it is a first object of the present inven- 
tion to disclose a device for the concentric chucking of parts 
that can be rotatingly driven. 

[0007] It is a second object of the invention to pro- 

vide a device for the concentric chucking of parts that which 



permits the concentricity of the chucked part to be adjusted 
with the highest possible precision. 

[0008] It is a third object of the invention to provide 
a device for the concentric chucking of parts having a simple 
construction while providing a high precision. 

[0009] It is a fourth object of the present invention 
to disclose method for the concentric chucking of parts that 
can be rotatingly driven. 

[0010] These and other objects of the invention are 
achieved n by a device for the concentric chucking of rotat- 
ingly drivable parts having a chucking and adjusting fixture 
comprising at least three units for clamping and adjusting the 
part, at least two of which comprise actuator means allowing 
defined adjustment in radial direction by a manipulated vari- 
able, further having a measuring device adapted to detect de- 
viations from concentricity of the part, and having a computing 
device for computing the manipulated variables required for the 
actuator means in order to achieve concentricity of the chucked 
part. 

[0011] With respect to the method, the object is fur- 
ther achieved by a method for the concentric chucking of parts 
that can be set into revolving operation, wherein the part is 
chucked in a chucking and adjusting fixture by at least two 
adjusting units adapted to chuck and adjust the part, and at 
least one clamping unit, whereafter the part is set into re- 
volving operation, the deviations from concentricity are meas- 
ured and converted to manipulated variables by which the ad- 
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justing units must be adjusted to achieve concentricity of the 
part. 

[0012] According to the invention it is now possible to 
detect any deviations from concentricity on a part already 
chucked, using a measuring device, and to then convert the 
deviations to control variables by which the adjusting devices 
must be adjusted in a defined way to achieve correct concen- 
tricity. 

[0013] Preferably, the chucking and adjusting fixture 
comprises for this purpose a first set of three clamping and 
adjusting units, as well as a second set of clamping and ad- 
justing units which is offset in axial direction relative to 
the first set of units. This permits a chucked part to be cor- 
rectly adjusted to achieve concentricity both with respect to 
possible couple unbalances and with respect to possible paral- 
lel unbalances. 

[0014] Preferably, each set of units comprises two ac- 
tuator means, each provided with adjusting devices, and one 
clamping unit, the units being provided at equal angular spac- 
ing one from the other. 

[0015] While the clamping unit merely serves as abut- 
ment during the chucking and adjusting operations, the adjust- 
ment as such is effected in this case using the adjusting de- 
vices . 

[0016] The adjusting units preferably comprise radially 
adjustable plungers . 
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[0017] The part to be chucked is, therefore, supported 
in two axially offset planes between two sets of three clamping 
points each, which permits especially simple adjustment with 
respect to both couple unbalances and parallel unbalances. 

[0018] The adjusting units preferably comprise plungers 
that can be radially adjusted by means of setscrews or a servo- 
drive. This permits the plungers of the adjusting units to be 
positively moved to the desired position. On the other hand, 
the clamping force of the clamping units is preferably provided 
by tension springs so that the clamping units are permitted to 
yield when positional changes have to be made using the adjust- 
able plungers of the adjusting units. 

[0019] According to an advantageous further development 
of the invention, the actuator means are provided with a step- 
down system. 

[0020] Such a feature permits especially sensitive ad- 
justment with a view to achieving correct concentricity. 

[0021] For this purpose, each actuator means may, for 
example, comprise a differential thread with two threads of 
different pitches, the difference in displacement being then 
converted to an actuator travel value for radial adjustment. 

[0022] This allows especially precise and sensitive ad- 
justment so that, for example, a defined angular rotation of an 
adjusting unit can be converted to a very small radial actuator 
travel value by a setscrew or a servo-drive. 
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[0023] Preferably, the second thread, being driven by 
the first thread, acts via an adjusting cone with a conical 
outer surface upon a plurality of balls which are further 
guided on a stationary inner surface of the cone, the balls 
acting on the plunger for effecting further stepping-down of a 
setting movement of the actuator means by a lateral yielding 
movement along the two cone surfaces . 

[0024] Due to the further stepping-down action, this 
feature allows even more sensitive adjustments, while at the 
same time proper alignment relative to the plunger axis can be 
ensured by transmission of the forces to the plunger via the 
balls, so that tilting errors can be avoided. 

[0025] In this connection, the balls preferably act on 
a flange on which the plunger is formed. 

[0026] Further, the flange is biased in radially out- 
ward direction relative to the balls by at least one spring 
element, there being further provided at least one second 
spring element which acts to bias the adjusting cone relative 
to the flange in radially outward direction. 

[0027] This guarantees that the flange will remain in 
permanent contact with the balls, while ensuring at the same 
time resetting of the adjusting cone in the event of an out- 
wardly directed radial movement. 

[0028] According to a further advantageous development 
of the invention, the clamping units comprise plungers that can 
be tensioned in radial direction, the plungers in their ten- 
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sioned position being urged inwardly in radial direction by 
tension springs. 

[0029] As has been mentioned before , this guarantees 
the required flexibility in radial direction when the adjusting 
elements are displaced by a given amount by the adjusting means 
for adjustment of the part. 

[0030] According to an additional further development 
of the invention, there is provided a chucking device for 
chucking the part, which has a clamping section that is re- 
ceived in the chucking and adjusting fixture. 

[0031] This allows conventional chucking of the part to 
be mounted for example in a mechanical chuck, a shrink chuck or 
a split chuck, for example, whereafter a clamping section of 
that completely clamped unit can be mounted in the chucking and 
adjusting fixture and can be adjusted for concentricity. 

[0032] This allows parts of a wide range of diameters 
to be mounted in a clamping unit suited for that purpose, which 
can then be adjusted in the chucking and adjusting fixture for 
concentricity. This means that the clamping operation for the 
part to be chucked is decoupled from its adjustment for concen- 
tricity so that one and the same chucking and adjusting fixture 
can be used for concentric chucking of the most various parts. 

[0033] According to an advantageous further development 
of the invention, there are provided two measuring pick-ups, 
which are offset one relative to the other in axial direction, 
for sampling the part, the pick-ups being coupled to a comput- 
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ing device for calculating the manipulated variables necessary 
for the adjustment of concentricity of the part without any 
couple unbalance or parallel unbalance. 

[0034] This permits concentricity of the part being 
chucked to be perfectly adjusted for concentricity, both with 
respect to parallel unbalances and with respect to couple un- 
balances . 

[0035] Preferably, the computing device is coupled with 
a display for visual and/or acoustic indication of the manipu- 
lated variables . 

[0036] It is thus possible to manually adjust the 

chucked part based on the indicated manipulated variables. 

[0037] In addition to, or as an alternative configura- 
tion of the invention, the computing device may be coupled with 
automatic actuator means for automatically adjusting the ad- 
justing units for concentricity of the chucked part. 

[0038] This permits the adjustment of the part for cor- 
rect concentricity to be carried out fully automatically. 

[0039] This can be achieved by automatic actuator 
means, for example a stepping motor provided for each adjusting 
unit . 

[0040] It is understood that the features of the inven- 
tion mentioned above and those yet to be explained below can be 
used not only in the respective combinations indicated, but 
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also in other combinations or in isolation, without leaving the 
scope of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] Further features and advantages of the invention 
will become apparent from certain preferred embodiments of the 
invention which will be described hereafter with reference to 
the drawings which are of merely explanatory nature not in- 
tended to limit the scope of the invention and in which: 

[0042] Fig. 1 shows a greatly simplified schematic 
rendering of a perspective view of a device according to the 
invention; 

[0043] Fig. 2 shows a longitudinal, in part sec- 
tional, view of a chucking and adjusting fixture according to 
the invention with a chuck received in it for mounting a part; 
and 

[0044] Fig. 3 shows an enlarged section through one 
of the adjusting units according to Fig. 2. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0045] In Fig. 1, a device according to the invention 
for concentric chucking of a part 12 is indicated generally by 
reference numeral 10. 
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[0046] The device 10 comprises a chucking and adjusting 
fixture, indicated generally be reference numeral 14 , in which 
a part 12 to be chucked can be mounted directly, clamped and 
centered. In the illustrated case, however, the part 12 is 
firmly clamped in a chucking device 16 which is then mounted in 
a chucking and adjusting fixture 14, where it is clamped and 
adjusted for concentricity. 

[0047] The chucking device 16 may be any chucking 
means, for example a mechanical chuck, a shrink chuck or a 
split chuck, for example. 

[0048] The chucking and adjusting fixture 14 in its 
turn is mounted on a rotary drive, which is illustrated in Fig. 
1 only schematically and is indicated by reference numeral 18. 
The chucking and adjusting fixture comprises three clamping and 
three adjusting units, mounted in a radial plane of the chuck- 
ing and adjusting fixture 14, with two such sets of adjusting 
units and clamping units being provided in offset arrangement 
one behind the other, in axial direction. 

[0049] In the case illustrated in Fig. 1, two adjusting 
units 20, 2 2 and 24,26, respectively, are mounted in a radial 
plane while the third unit is not visible in the drawing. The 
third unit associated to each radial plane is a clamping unit 
which only permits clamping, but no adjusting operation, as 
will be described hereafter in more detail. 

[0050] As can be seen in Fig 1, two measuring devices 
28, 30 are provided for determining concentricity deviations of 
a part 12 that is set into revolving operation (compare arrow 
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38). In order to be able to detect deviations both with respect 
to couple unbalances and with respect to parallel unbalances, 
two measuring devices 28, 30 are provided in axially offset 
arrangement. 

[0051] In the simplest of all cases, these measuring 
devices may be dial gauges whole pointer deflection is con- 
verted to electric signals that are supplied to a computer 
device 32 via lines 36. 

[0052] It is understood that the measuring devices 28, 
30 used may of course be of any kind provided that they offer 
the required accuracy. For example, laser-based measuring de- 
vices would also be suited. 

[0053] The signals received from the measuring devices 
28, 30 are converted by the computing device 32 to manipulated 
variables by which the adjusting units 20, 22 and 24, 26, re- 
spectively, must be adjusted in a defined way for correctly 
adjusting the chucked part 12 to approximate zero concentric- 
ity. 

[0054] The respective signals may be supplied to a dis- 
play 34, for indicating them to an operator visually and/or 
acoustically. The manipulated variables supplied by the comput- 
ing unit 32 to the display 34 may, for example, be expressed in 
angular degrees by which setscrews provided on the four adjust- 
ing units 20, 22 and 24, 26, respectively, have to be turned in 
clockwise or in counterclockwise direction in order to obtain 
concentricity . 
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[0055] As to the detailed structure of the device ac- 
cording to the invention reference is made to Figs . 2 and 3 . 

[0056] The chucking and adjusting fixture 14 comprises 
a housing 44 in which a bore 45 is provided for receiving a 
part to be chucked or, as shown in the drawing , for mounting a 
chucking device 16. At the end of the housing 44 opposite the 
bore 45 , there is provided some sort of connection element for 
fixing the chucking and adjusting fixture 14. This connection 
element may consist, for example, of a standardized clamping 
cone 42 (as illustrated in the drawing). 

[0057] In the area of the bore 45 of the housing 44, 
two sets of three clamping and/or chucking units are mounted at 
an axial distance. 

[005 8] In the drawing plane of Fig. 2, two units, being 
axially offset one to the other, can be seen while the respec- 
tive third unit lies outside the drawing plane. In a first 
radial plane, for example, there can be seen an adjusting unit 
indicated by reference numeral 20, and an associated clamping 
unit 50. In a second radial plane, which is axially offset 
relative to the first plane, there can be seen a second adjust- 
ing unit 24 and an associated clamping unit 56. 

[0059] The adjusting units 20, 24, and the two other 
adjusting units 22, 26 outside the drawing plane, exhibit the 
same structure. Likewise, the clamping units 50, 5 6 are config- 
ured identically. The adjusting units 20, 24 and 22, 26, re- 
spectively, comprise plungers 46, 48 that project radially into 
the bore 45. Correspondingly, the clamping units 50, 56 com- 
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prise plungers 52 , 58 that likewise project radially into the 
bore 45. 

[0060] One generally obtains in this way a six-point 
fixture in which a clamping section 39 of the clamping device 
16 can be clamped. The two adjusting units 20 , 22 , and the 
associated clamping unit 50 of the first radial plane, as well 
as the two adjusting units 24 , 26 and the associated clamping 
unit 5 6 of the second radial plane , are offset one from the 
other by an angle of 120°. In addition, the sides of the clamp- 
ing section 39 to be clamped in this way may exhibit corre- 
sponding flat surfaces. 

[0061] While the plungers 46, 48 of the adjusting units 
20, 22, 24, 26 can be adjusted in radial direction in a defined 
way, the plungers 52, 58 of the two clamping units 50, 56 
merely can be released or clamped jointly in radial direction 
by actuation of a clamping lever 64. To this end, both plungers 
52, 58 of the clamping units 50, 56 are supported via cup 
springs 54, 60 on a common chuck housing 62. Rotation of a 
clamping lever acting upon the chuck housing 62, will either 
cause the two plungers 52, 58 to move into the clamping posi- 
tion illustrated in Fig. 2, in which the two plungers 52, 58 
are urged radially against the clamping section 39 of the 
chucking device 16, by the force of the cup springs 54 and 60, 
respectively, or else the two plungers 52, 58 to move radially 
outwardly from the clamping position into a released position. 

[0062] In Fig. 2, there are further indicated by broken 
lines 23 and 27, respectively, two optional stepping motors by 
means of which the adjusting units 20 and 24 and, correspond- 
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ingly, the adjusting units 22 and 26, respectively, can be 
adjusted automatically if automatic concentricity adjustment 
should be desired. 

[0063] The structure of the adjusting units will now be 
described in more detail with reference to Fig. 3. 

[0064] The adjusting unit as shown in Fig. 3 comprises 
a first cup-shaped housing part 66, which contains an actuator 
means 70 for adjustment of the plunger 46, the actuator means 
70 being enclosed on its outside by a second housing part 68. 

[0065] Each of the adjusting units 20, 22, 24, 26 is 
fixed in its entirety, in a suitable way by screw connections, 
in corresponding radial bores in the housing 44 of the chucking 
and adjusting fixture. 

[0066] The actuator means 70 of a respective adjusting 
unit 2 0 comprises an adjusting bolt 71 that can be turned from 
the outside via an adjusting disk 72. The adjusting disk 72 
preferably is provided with marks that coact with suitable 
marks on the housing part 68, for permitting defined turning of 
the adjusting bolt 71. The adjusting disk 72 is provided with a 
slot or the like which permits adjustments to be effected using 
a tool. 

[0067] The adjusting bolt 71 comprises a first threaded 
section 74 which can be adjusted in an associated internally 
threaded section of a flange-shaped receiving body 78 which in 
turn is fixed against rotation. At the end of the adjusting 
bolt 71, opposite the adjusting disk 72, there if further pro- 
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vided a second threaded section 76 that has a smaller pitch 
than the first threaded section 74. Guided on that second 
threaded section 7 6 is an adjusting cone 80 provided with a 
corresponding internal thread, which cone is fixed against 
rotation and guided on the receiving body 7 8 by means of lat- 
eral screws 94 engaging in an axial guide 92. Rotation of the 
adjusting bolt 71 therefore moves the adjusting cone 80 in 
radial direction of the chucking and adjusting fixture or in 
axial direction of the adjusting unit 20. 

[0068] The adjusting cone 80 comprises an outer conical 
surface 82 that acts on a plurality of balls 86. The balls 86 
are held between the outer conical surface 82, an inner conical 
surface 84 at the end of the receiving body 78 and a flange 96, 
whose end opposite the adjusting disk 72 carries the plunger 
46, which is formed integrally with it. The plunger 46 projects 
into the bore 45 of the chucking and adjusting fixture 14 
through a corresponding opening in the housing part 66. The 
pitches of the two threaded portions 74, 76 of the adjusting 
bolt 71 differ by 10 %. As a result, a stepping-down ratio of 
1:10 is obtained which means that when the adjusting bolt is 
moved by 100 ^m in radial direction of the chucking and adjust- 
ing fixture 14, the adjusting cone will only move by an amount 
of 10 jjm. As the balls 8 6 are held between the outer conical 
surface 82 of the adjusting cone 80 and the inner conical sur- 
face 84 of the receiving body 78, the balls 86 will addition- 
ally move laterally along the inner conical surface 84 of the 
receiving body 78 during displacement of the adjusting cone 80. 
This results in a further stepping-down effect by a correspond- 
ing amount, depending of the respective angle ratios. 
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[0069] In this way, a high stepping-down effect is 
achieved whereby sensitive adjustment of the position of the 
plunger is rendered possible. 

[0070] The flange 96 is biased toward the balls 86 by a 
total of four compression springs 88 supported on the first 
housing part 66 and accommodated in suitable bores of the 
flange 96. A central recess in the flange 96 further accommo- 
dates a second compression spring 90 that acts on the end face 
of the adjusting cone 80 for biasing it outwardly toward the 
adjusting disk 72. That spring 90 only serves to support the 
resetting motion of the adjusting cone 80 in case of an outward 
movement of the adjusting bolt 71. 

[0071] The function of the device 10 according to the 
invention will now be described once more in concise terms. 

[0072] To begin with, a part 12 to be aligned is 
clamped in a bore 40 of the chucking device 16, for example 
mechanically or by means of a shrink fit in a shrink chuck. 

[0073] The adjusting units 20, 22, 24, 26 are then 
preferably reset to zero, whereafter the clamping units 50, 56 
are moved to their released positions by actuation of the 
clamping lever 64. In that position, the clamping section 39 of 
the chucking device 16 can be inserted into the bore 45 of the 
chucking and adjusting fixture 14. The clamping units 50, 56 
are then transferred to their clamping positions, using the 
clamping lever 64, so that the clamping section 39 of the 
chucking device 16 is firmly clamped in the chucking and ad- 
justing fixture 14. Now, the rotary drive 18 is switched on, 
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and any deviations from concentricity are determined by the two 
measuring devices 2 8 , 30. Based on the concentricity deviations 
measured, the computing means 32 now determines the manipulated 
variables for all of the four adjusting units 20 , 22 and 24, 
26, respectively, giving due consideration to the known data of 
the adjusting devices. Consequently, it is determined for each 
adjusting unit by corresponding computation whether, and by 
what angular amount, the respective unit must be turned in 
clockwise or counterclockwise direction. It is then possible, 
by corresponding adjustment of the adjusting disks of the ad- 
justing units 20 to 26, to adjust the system so that correct 
concentricity of the part 12 is achieved, free from any couple 
unbalances or parallel unbalances. 

[0074] It is thus possible to achieve concentricity ac- 

curacies of below 5 Jim, approximately in the range of 3 jjm or 
less . 

[0075] If desired, adjustment can be effected even 
automatically, for example by the use of automatic adjusting 
means, for example in the form of stepping motors, as indicated 
in Fig. 2. 



[0076] What is claimed is: 



